single, scalar value to each country of the world based on three components of HD. This measure has radically changed the debate on development and deeply influenced the agenda of both researchers and policy makers around the world since it was implemented. Criticisms and proposed alternatives abound, yet the index has managed to maintain its popularity and simplicity with only minor modifications over the years of 1991, 1994, 1995, 1999 and 2010. The main function of the HDI is the annual ranking of countries. This ranking may serve primarily as a policy instrument, particularly in highly ranking developed countries. The rankings are often taken too seriously in public discourse. Since the underlying statistics are also uncertain with margins of several percent, the third decimal digit in the HDI is also uncertain, and the ensuing rankings can be at error in several points. Moreover, the rankings are sensitive to all HDI indicators and their reference minimum and maximum values used for scaling (Lind 2010) . Thus, the annual rankings should reflect proper and definite results so that they can serve primarily as a policy instrument, particularly in developed countries.
This paper empirically examines whether the inclusion of an unemployment factor in the HDI would yield a different ranking of nations. It is argued that it is appropriate to modify the HDI by simply adding an unemployment indicator in the index. This Unemployment-adjusted Human Development Index is denoted as HDI-2. OECD countries have been chosen for analysis since unemployment data are not available or sufficiently reliable for other groups of countries in the world.
Theoretical and Empirical Background
The HDI was developed to measure "the basic concept of HD to enlarge people's choices" (Ul Haq 1995) . It was also designed as an alternative to the use of GDP per capita alone as a measure of human prosperity. To these ends, it can be suggested that the HDI has achieved overwhelming success. Since 1990, the HDI has included only a limited number of indicators to keep it simple and manageable. This simple HDI algorithm is still being used today and calculated from regularly available data to produce a meaningful value that can be used to compare and rank countries across the world. Nonetheless, it is still prone to criticisms and lacks the means to correctly measure and analyze annual development performance. Smith (1993) was the first author to suggest and support significant changes in the HDI, while Hopkins (1991) , McGillivray (1991) , Luchters and Menkoff (2000) and Crafts (1997 Crafts ( , 2002 have supported the use of the original HDI. On the other hand, there have been many studies in the literature that suggest making radical changes and improvements in the dimensions of the HDI. For example, Srinivasan (1994) and Jordan (2004) have suggested the use of employment or unemployment dimensions in the HDI, while Engineer, King and Roy (2008) calculate the modified indices for OECD countries and compare them with the HDI. Marchante and Ortega (2006) suggested the use of the 100 minus the rate of long-term unemployment together with 6 other dimensions in an augmented version of the Human Development Index (AHDI). Bhattacharya and Mitra (1997) has defined growth in terms of the HDI in a wider sense while analyzing the nature of the transformation of employment in the tertiary sector in relation to economic development. Paul (1996) , Hicks (1997) and, Hirschowitz and Orkin (1997) have worked on the Gini coefficient and the relevance of inequalities. Recently, HDR for 2010 has published an inequality-adjusted HDI. Ogwang (2000) and Fukuda-Parr (2003) have suggested the gender dimension in their studies. Harttgen and Klasen (2010) suggest the use of the household-based HDI.
Furthermore, Doessel ve Gounder (1994) have highlighted the significance of absolute values rather than rankings in dealing with the HDI dimensions, whereas Panigrahi and Sivramkrishna (2002) , Morse (2003) , Osberg and Sharpe (2003) , Cherchye, Ooghe and Van Puyenbroeck (2008) and Seguara and Mayo (2009) are concerned with the problems in HDI rankings.
Some critics of HDI have stated that it presents an oversimplified view of HD. However, collecting reliable data continues to be the major obstacle in low-income countries (Harkness, 2004) . Regarding health and longevity, Harkness notes that mortality data are most likely to be missing in countries where mortality is high. According to another critic, both the resources allocated to economic activities and the levels of inequality that may exist within the economy and between various social classes are not taken into account in the HDI (Foster 2005; Ul Haq 1995) . In recent years, most critics have taken issue with assigning equal weights to each of the respective indicators of the index (Mahlberg and Obersteiner 2001; Chowdhury and Squire 2006; Lind 2010) ; but assigning differing weights has been proven unnecessary (Stapleton and Garrod, 2007) . The HDI has also been extensively criticized for its lack of desirable statistical properties. Wolff, Chong, and Auffhammer (2009) and Taner et al. (2010) have statistically shown and criticized that the countries have been misclassified by the HDI.
The main critics of the HDI, however, have claimed that it uses very few or the wrong indicators in measuring the development performance of countries. The family of HD indices has been continuously evolving and struggling to overcome the statistical weaknesses of certain indicators. In this study, a new indicator, namely, an unemployment index, is proposed and introduced to the formula of the HDI.
The current HDI ignores the inequality in the distribution of resources across populations. This oversight together with the inadequate use of human resources might fully concern the UNDP and the addition of new indicators, such as the unemployment rate, to the HDI. The current HDI includes two non-income indicators of people's living conditions and one income indicator. The unemployment problem, however, needs to be considered in the long-term development perspective. Thus, this paper suggests that including an unemployment rate indicator in the calculation of the new version of the HDI would be a meaningful amendment. This new version of HDI is named the "Unemployment-adjusted Human Development Index" and denoted as HDI-2.
The HDI is not always parallel with GDP per capita. Some countries that are rich in resources like those exporting oil may have high per capita income levels, but they may reach relatively low ranks in term of the HDI. For example, although countries like Oman and Saudi Arabia have considerably high per capita income levels approaching US$23,000 in 2007, they only managed to attain 56th and 59th HDI rankings among all nations, respectively (UNDP 2009). This is partly due to the fact that existing wealth is unequally distributed and/or other aspects of development have not been appropriately factored in HDI calculations. Countries with high GDP per capita should be penalized in their HDI rankings if they are accompanied by high unemployment rates. Therefore, in order to highlight such deficiencies, it would be beneficial to include further indicators in the calculation of the HDI. The unemployment rate emerges as a good indicator for this purpose.
In today's world, employment can be recognized as a fundamental human right. It brings personal economic freedom. Providing and implementing strategies for meaningful and productive work for youth is one of the main targets of the Millennium development goals. Thus, the capacity to develop and meet the job needs of its citizens must be the major goals of every nation in the coming decades. Employment can be further considered a physical need. It constitutes the essential basis for peace, food security and HD. In this context, securing full employment level can be considered one of the primary objectives of every nation. Moreover, rising employment levels is also beneficial in fostering economic growth and achieving sustainable development.
Furthermore, unemployment is of growing concern because populations have expanded in recent decades at a faster rate than job creation, and because a larger percentage of the population, principally women, seek employment now more than at any time in the past. Economies with high levels of unemployment cannot achieve lasting and sustainable development. To put it differently, economies functioning with a full employment level, and thus, high levels of production, show radical improvements in terms of HD.
Human mobility is one of the major factors influencing employment changes in societies. Thus, migration, both within and beyond borders, has become an increasingly prominent theme in domestic and international debates, and was the topic of the HDR in 2009. While immigration pressures are increasing and have become the major concern in most OECD countries, an increase in the share of immigrants in the labor force is estimated to raise temporarily natives' unemployment over a period of approximately five to ten years (Jean and Jimenez 2007) . Changes in the proportion of immigrants in the labor force may have a distributive impact on natives' wages, and a temporary impact on unemployment (Jean et al. 2007) .
The unemployment rate is defined as the percentage of the labor force (the employed and unemployed population) aged 15 years and older who are not in paid employment, not self-employed, and who are available for work and have taken specific steps to seek paid employment or self-employment (HDR 2010) . It is a measure of the risk that a person will not have a job even if he/she wants to work. Since unemployment negatively affects HD, the inverse of the unemployment rate (that is, 1 -unemployment) is the preferred standard in this research.
Although it has not been currently included in the sub-indices of the HDI, the unemployment rate is an indicator of social inclusion and quality-of-life through efficient use of human resources. It impacts on well-being far more than loss of income (Clark and Oswald 1994) . Unemployment precipitates declines in personal wellbeing, like health deterioration in self-esteem, often leading to suicide, and an increased propensity to engage in illegal activities (Machin and Manning 1998) . It also displays considerable variation across countries. These are the rationales for inclusion of an unemployment measure in the proposed HDI-2.
Method
Formerly, the HDI had been based on three subindices and four indicators: longevity index (LEI), as measured by life expectancy at birth; educational attainment index, as measured by a combination of adult literacy (two-thirds weight) and combined (i.e. primary, secondary and tertiary) enrolment (one-third weight) ratios (EI); and standard of living, as measured by real GDP index (Purchasing Power Parity in US$). To calibrate the dimensions, UNDP has assigned minimum and maximum values (goalposts) for each underlying sub-index. Performance in each sub-index is then calculated and expressed as a value between 0-1. In the UNDP's approach, these sub-indices are assigned (equal) weights as suggested by Chowdhury and Squire (2006), Stapleton and Garrod (2007) and Nguefack-Tsague, Klasen and Zucchini (2010) as given as below:
However, in our approach, the four indices in the HDI-2 represent a different set of indicators for assessing the aggregate level of HD with equal weights in the following way:
where RUI is the new included index, i.e. reversed unemployment index. The HDI-2 calculated likewise as a simple average of the sub-indices via basic algebra for each OECD country as shown in Table 1 . These four subindices address conceptually different aspects of HD, which although correlated do not predetermine one another.
The equal weights allow easy comparison over time and across countries. The assessment of change in HDI-2 over the years (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) for all OECD countries is tabulated in Table 1 . From HDI-2 values, comparisons of achievements between countries at a given year or for a particular country for different periods can also be made.
The data have shown that total unemployment rate and HDI-2 are inversely correlated. Therefore, employment rate is preferred instead. Performance in employment is expressed as a value between 0 and 1. The following general formula is constructed by scaling directly from the total unemployment rate as (%) of labor force:
It should be noted that this formula reduces to (maxvalue)/max when min is set to 0.01 due to the concept of structural unemployment (Salop 1979; Richardson et al. 2000) . The choice of goalposts is the same over the years. Although all countries reported in the HDI report are not included, the minimum and maximum unemployment values in this formula have been determined by considering the whole set of countries included in the HDI. This index transformation is used in many indices of social and economic well-being. Increases in the value correspond to decreases in the unemployment value. The range of values is between 0 and 1, and unlikely to change much from year to year for any country regardless of any improvements. The lower values correspond to higher levels of unemployment and vice versa 2 . As shown in Figure 1 , in addition to the three essential choices of leading a long and healthy life, acquiring knowledge, having access to resources needed for a decent standard of living and efficient use of human resources are included in the measure of HDI-2. This is meant to capture the ability of a nation to utilize the efficient use of human resources.
Data
The HDI time series are taken from HDRs from different years, i.e. 2000-2010. Table 1 and Table 9 list all the values for HDI-2 and HDI for 1998-2010, respectively. 2 For the values of the unemployment index for the whole analysis period, see [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] In all tables, the countries are listed in the same rank order as HDI-1998. For all years and countries, HDI-2 values are always lower than HDI values except for Iceland, Hungary and Mexico in 2010. The improvements in HDI values over the years seem to originate from the changes in GDPI since the values of LEI and EI remained almost the same. On the other hand, many OECD countries represent a significant improvement in HDI-2 over the years. This is partly attributable to the inclusion of the unemployment index in the calculation of the HDI. .
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An Alternative Human Development Index Considering Unemployment advances in the rankings of Australia, Ireland, Italy, New Zealand, and Spain are observed. The stability of the rankings has increased. The rankings of some developed countries such as Belgium, France and Greece, and developing countries such as Poland, Slovakia and Turkey, remained almost the same. These three developing countries often act like outliers in the sample.
Most OECD countries experienced a fall in their employment in 2001 and 2002 while their GDPIs have increased. This has resulted in falls in their HDI-2 for these years (See Table 1 and Table 5 ). This trend can be further considered a signal of "jobless growth" for the same OECD countries. To analyze the impact of the modification between the HDI and HDI-2, a Pearson Correlation is employed. The results show that there is high rank of correlation between HDI rankings and HDI-2 rankings as tabulated in Table 2 . The results show that adjusting for unemployment results in major changes in the rankings of countries. The results for all years show that the difference between the rankings of two indices are statistically significant. The behavior of HDI 2010 against HDI-2 2010 is displayed in Figure 2 . In addition, the impact of the unemployment rate on HDI for 30 OECD countries is displayed in Figure 3 . Comparing the rankings of nations given by the HDI and HDI-2 gives one a basis for assessing whether the added unemployment information matters or not. Table  5 shows how much each country's rank order changed from the UNDP's HDI ranking. As shown in Table 5 , inclusion of the unemployment index in HDI calculations has resulted in crucial increases in the rankings of the Republic of Korea, Denmark, Luxembourg and Switzerland for all years. These OECD countries have made evident and concrete amelioration in the context of HD. The inclusion of unemployment rate had no particular effect on the ranks of Turkey, Slovakia and Poland. .
Empirical Analysis
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An Alternative Human Development Index Considering Unemployment Additionally, unemployment negatively affected the HDI values of some OECD countries, especially Canada, France, Sweden, Finland and Spain. The drops in the rankings of these countries were crucial. These countries are among those to experience net inflows of migrants since their GDP per capita has had an increasing trend (HDR 2009 ). Therefore, they should address unemployment, control immigration, make adjustments and implement new policies regarding immigrants' integration into the host country's labor market. As these adjustments may depend on country-specific factors, the influence of immigrants on the wage setting mechanism needs to be studied to lead to the creation of economic opportunities for the natives.
The global economic crisis has negatively impacted on the GDP per capita and unemployment indices of the developed economies in 2010. Both the HDI and HDI-2 have decreased for all OECD countries except for Hungary, which shows a slight increase in its HDI-2.
In our sample of 30 OECD countries, Spain has the highest unemployment rate at 11.3% in 2010, while the Netherlands shows the lowest, 2.8% for the same period. The Unemployment Index has decreased for Iceland, the United States, the United Kingdom, Spain, Italy, Luxembourg and New Zealand in 2010, whereas it has increased by 34,92% in Hungary that year.
Using our approach, Iceland, Luxembourg and France lost (12), (10) and (5) HDI places in their rankings due to the global crisis, whereas the ranks of New Zealand, Germany, the Republic of Korea and the United States have been increased by (16), (13), (12) and (9), respectively. The rankings of Norway, Australia, the Netherlands, Mexico and Turkey remained unaffected among the OECD countries with respect to the previous year. The GDP per capita of developing OECD countries such as Turkey has been badly affected in 2010 after a prosperous year in 2007 (See Table 3 Unlike the rankings announced by the UNDP, the ranking of the United States dropped by (2) in 2010 according to our proposed index. This is logical when the severeness of the crisis in United States is considered. Our analysis shows that the HDI has underestimated the effects of the global crisis in Ireland, Greece, New Zealand, Finland, Australia, Sweden, France, Spain and Belgium.
Our analysis also further indicates that the economies of Switzerland, Iceland, Hungary, Luxembourg, Denmark, Austria, Canada and the Netherlands have not been hit by the global crisis as severely as has been alleged.
For 2010, a table for ranking changes between the HDI and our proposed HDI-2 is provided (See Table 6 .
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An Alternative Human Development Index Considering Unemployment show a positive change in ranking (implying improved rankings under HDI-2) while 13 countries show a negative change in ranking (implying worsening rankings under HDI-2). Nineteen countries show a ranking change that is greater than 5 in absolute value. The mode of the absolute value of ranking change is (11). In the top developed countries, the most substantial changes in ranking were Luxembourg (17), Ireland (13), Austria (13) and Hungary (12). In the top developed countries, the most dramatic gains were shown by Luxembourg (17), Austria (13), Hungary (12) and Denmark (10). The maximum drop in ranking was by Ireland (13).
Discussion and Concluding Remarks
This study can be considered an initial argument for inclusion of the unemployment factor in the HDI. It argues in favor of enriching the HDI, which is based on three indices: for longevity, educational attainment and per capita GDP, with a fourth index for employment.
The great advantage of the HDI is that it covers both developed and developing countries, but a weakness is that it is not particularly useful for developed countries as the value for these countries are often bunched together. In this paper, the proposed index is calculated mostly for developed countries, which reduces its usefulness for tracking human development globally. Yet, the introduction of the employment index component does result in greater differentiation among developed countries.
The proposed index introduces a new understanding of well-being as an alternative or companion to the HDI as a way to measure levels of HD for comparison across both countries and time.
By means of this new method, the number of HDI determinants has slightly increased, but it still remains manageable and easily understood, enabling one to define HD in a more holistic way. It is understood that the process required to attain high and very high development levels is a greater struggle than the current HDI envisaged.
Development, and especially HD, should not solely consist of economic growth. In fact, increasing each indicator's weight from 1/3 to ¼ diminishes the effect of GDPI in the HDI. Lowering the weighting by including more human and social factors would better fit the HDI's nature. Assuming that "growth is a necessary but not sufficient condition for development," humanitarian aspects of development should be encapsulated in its measurement and assessment.
As educational attainment and longevity indices do not show significant improvements in the short term, the HDI value may likely change from year to year for any country only by means of the improvements in GDP per capita. Inclusion of unemployment as a dynamic measure that may significantly vary from year to year can bring additional explanatory power to the index.
Unemployment is a relatively more advanced indicator variable to be incorporated in a modified HDI index. Its inclusion provides balance to the index. With improved explanatory power, the proposed version of the HDI gives more information about the development performance of nations. Furthermore, it is a relatively more advanced quantitative instrument to evaluate the HD capacity of countries. The inclusion of an unemployment factor in HDI substantially altered the overall ranking of nations. Through adding a fourth subindex to the current HDI, namely the unemployment index, the HDI has become more comprehensive with respect to development. The new HDI favors countries attempting to overcome the problem of unemployment. The effect of adding the dimension of unemployment has resulted in more sensible and realistic rankings between OECD countries.
The new HDI-2 values have shown that there is a need to attain better HD performance due to the problem of a global increase in unemployment. Therefore, this problem is reflected in HDI measurements and additional goals for HD are suggested. Without the dimension of unemployment, the current HDI measures might direct policy makers to emphasize heavily the overall income factors, such as GDP, to increase HD. This is due to the fact that non-income factors approach their limit, especially for highly developed countries. However, the distribution of income among people and the probability and chance of having a job should also be considered in evaluating nations' HD levels.
As shown in Table 1 and Table 9 , the HDI-2 values are generally lower than those of the HDI for each year. Moreover, they follow an increasing trend over the years. The year 2001 was exceptional, as the HDI decreased for Japan, France, the United States, Belgium, Luxembourg, Germany, Greece, the Republic of Korea, Portugal, the Czech Republic, Hungary, Poland, Slovakia, Mexico and Turkey. The year 2010 has also been equally exceptional.
This study shows that the strong economies of Switzerland, Japan, South Korea (1990, 1991, 19 06, 2007-8, 2009 Table 8 : Unemployment Index (1998 -2010 
